Here we detail the derivation of the covariate prediction distributions for unobserved covariate values for model 2 described in Section 3.1.1 relating to the first order Markov model with additive time and age effects.
f (z i,t |w i,t−1 , y i,t+k , η) ∝ exp −(z i,t − (w i,t−1 + κ t + γ j )) 2 2 σ 2 × exp 
Thus the result follows that
Case (iii) t < b i
Consider the predictive distribution of z i,f i conditional on y i,b i such that all covariates values
Given that
we have that
B Simulation Study -Convergence of Regression Parameters
Here we provide estimates of the survival regression parameters against the number of multiple imputations used within the two-step algorithm for the simulation study conducted in Section 4 for a typical dataset for each possible scenario considered. 
D Bayesian Analysis of Soay Sheep
We consider a Bayesian analysis of the Soay sheep dataset, with the corresponding results provided in Section 5 of the paper. The following vague priors are specified: 
